How did it all begin? Genesis of the global production networks framework in economic geography
Over the last five years, considerable progress has been achieved in economic geography in developing a sophisticated theoretical framework for analyzing territorial formation and economic development in the global economy. This genre of theoretical development has shown the continuing unevenness of the spatiality of production and consumption, the differentiating role of structural and institutional conditions at various scales, and the responses and strategies of firms, non-firm organisations and government bodies shaping the global economy across space and time. In this introductory paper, we use the "global production networks" (GPN) framework to describe this increasingly important body of literature in economic geography and its cognate disciplines in development studies and economic sociology. We trace the historical antecedents of the GPN framework in economic geography, assess the state-of-the-art of this GPN-inspired literature (next section), and discuss the future prospects for a common research agenda (final section). In doing so, we will contextualize and introduce the five subsequent papers in this special issue.
There is no doubt that the GPN framework in economic geography has a diverse set of historical precursors -mostly from outside the discipline. Broadly, we can identify four highly influential intellectual antecedents in relation to their historical contexts: (1) the value chain framework in strategic management since the early 1980s; (2) the networks and embeddedness perspectives in economic and organizational sociology since the mid 1980s; (3) the actor-network analysis in science studies since the mid 1980s; and (4) the global commodity/value chain analysis in economic sociology and development studies since the mid 1990s. We will discuss below each of these four strands of intellectual antecedents and link them to the contested evolution of key research paradigms in economic geography.
In Table 1 , we provide a summary of these four strands of literature that predates the GPN framework in economic geography. With hindsight, it is fair to note that as the concept of "value chain" was gaining prominence in different research and policy circles through the pioneering work of Michael Porter (1980; during the early 1980s, explaining the spatial uneven development of capitalist economies was the "big issue" confronting radical economic geographers (e.g. Harvey, 1982; Massey, 1984; Smith, 1984) . Interestingly, while both strands of literature took the concept of "value" seriously, there was little crossfertilization at the conceptual level. At around the same time, the geography of enterprises seemed to preoccupy the research attention of many industrial geographers who were concerned primarily with territorial systems of business enterprises and their industrial linkages (e.g. Hamilton and Linge, 1979; 1981; 1983) . The value chain framework eventually found its way into economic geography through the work of Peter Dicken (1986) and subsequently a large body of literature on transnational corporations and regional development. ************ Table 1 here ************
In retrospect, the value chain framework associated with Porter's work has provided a crucial but contested analytical concept for the GPN framework -especially in relation to value and its contestation over space. This explicit concern with how value is created, enhanced, and captured in different spatial configurations fundamentally underpins the theoretical framework developed by researchers associated with what Bathelt (2006) calls the "Manchester School" of global production networks (e.g. Henderson et al., 2002; Coe et al., 2004) . Here, value is defined in both Marxian notions of surplus value and more conventional understandings in terms of economic rent. The GPN framework thus brings together the different strands of the analysis of value in an integrated form. Another important contribution of the value chain framework to the development of GPN work is that it recognizes the conceptual inseparability between manufacturing and service activities in constituting economic production. In the original version of Porter's value chain, both kinds of economic activities are central to value chain processes. While some economic geographers have long argued for this integral understanding of production in relation to social divisions of labour (see Sayer and Walker, 1992) , its theoretical significance has become much more magnified through the GPN framework because we simply cannot understand manufacturing activities without a concomitant analysis of how these value activities are organized through a wide range of service imperatives (e.g. finance, logistics and retail). What is more, considering the importance of services in the modern world economy makes research on service-sector GPNs an important task in its own right.
This deep concern with the organization of GPN activities -manufacturing or service-related -brings us to the second historical antecedent of the GPN framework. Since the mid 1980s, networks and embeddedness have come to dominate the lexicon in economic sociology, organization studies, and strategic management (see Guillén et al., 2003; Smelser and Swedberg, 2005) . Sociologists have been interested in social network analysis since the 1920s and the 1930s (Kilduff and Tsai, 2003) . This genre of work focuses on social interaction as the micro-foundation of society. It was not until the mid 1980s that the idea that economic action being embedded in networks of ongoing social relations was resurrected by the work of Mark Granovetter (1984) . Following Karl Polanyi's work, Granovetter argued against the atomistic reading of economic relations in transaction cost economics associated with Oliver Williamson (1975; . Since then, this idea of embeddedness and networks has strongly reverberated in management and organization studies. An enormous range of theoretical and empirical studies has focused on how network embeddedness can enhance business formation and firm performance (Dacin et al., 1999) .
While this theoretical development in networks and embeddedness has profoundly impacted upon economic sociology and management studies, its diffusion into economic geography's lexicon remained relatively slow until the early 1990s (Peck, 2005; Grabher, 2006) . In particular, Dicken and Thrift (1992) made a strong case for economic geographers to take networks and embeddedness very seriously in the geographical analysis of firms and their productive activities. This initiative towards networks and relations in spatial formations provided the disciplinary platform for what has subsequently emerged as the "relational turn" in new economic geography (Bathelt and Glückler, 2003; Yeung, 2005) . Specifically, a group of economic geographers have taken the embeddedness of economic actors as the central analytical focus in their research (Grabher, 1993; Yeung, 1994; Hess, 2004) . By the late 1990s, the concept of embeddedness had become one analytical cornerstone of the GPN framework in economic geography (Dicken et al., 2001; Henderson et al., 2002) .
What might seemingly be missing in an embeddedness framework that relies on the structural analysis of network relations, however, is the role of geographical agents such as firms. This concern with the disappearance of actors in the "sea" of network relations has compelled economic geographers to understand better the nature and properties of networks and their constituents. The work of actor-network analysis in science and technology studies since the mid 1980s becomes highly useful here (Law and Hassard, 1999) . The geographical adaptation of this analysis through the work of Nigel Thrift (1996) and Jonathan Murdoch (1997) , among others, is critical in the development of a non-essentialist version of the GPN framework in Dicken et al. (2001) . In particular, actors such as the firm are theorized in the GPN framework not as individual agents per se, but as a constitutive part of the wider network through which emergent power and effects are realized over space. This conception of actors and their power relations clearly improves on the earlier geographical work in industrial systems that focused primarily on economic linkages between and among firms.
What, then, does this relational framework focusing on networks mean for analyzing the global economy? This is where the final strand of literature concerning the global commodity/value chain analysis (GCC/GVC) makes the greatest impact. Influenced by Immanuel Wallerstein's world-system framework, in which different countries are sorted in a cascading order of core, semi-periphery, and periphery economies, the GCC/GVC analysis gained prominence after the mid 1990s, following the work by Gary Gereffi and Miguel Korzeniewicz (Gereffi and Korzeniewicz, 1990; . Together with other researchers in development studies (e.g. Dieter Ernst, John Humphrey, and Hubert Schmitz), they have constructed an analytical framework that focuses on the global scale (Gereffi et al., 2005) .
The GCC/GVC analysis, in particular, has been shown to provide enormously important insights into a wide range of economic development issues such as industrial upgrading, technological and employment change, market expansion, trade patterns, and so on.
The GCC/GVC analysis, however, does suffer from some significant shortcomings that can be remedied through the GPN framework (see Dicken et al., 2001; Henderson et al., 2002) . First, while the chain concept in the GCC analysis brings multiple geographical scales, particularly the global scale, to the forefront of its analysis, the geography of GCCs remains weakly developed and under-theorized -no doubt a reflection of the origin of the framework in sociology. The issue of territoriality is highly aggregated in the GCC framework, identifying the spatial units of analysis as either core or periphery. This is where the GPN framework in economic geography makes stronger claims because it deals with how actors in various GPNs are anchored in different places and multiple scales (from the national to the local scale). A more recent refinement of the GPN framework in Coe et al. (2004) has made an explicit analytical link between GPNs and (sub-national) regional development -a core issue for economic geographers since the 1980s.
Second, the institutional dimensions of the GCC/GVC analysis seem to be hijacked by its privileging of governance structures. The former includes the role of state policies and institutional conditions in shaping development outcomes in different places and regions. This line of analysis has been reinvigorated in the "new regionalism" literature in geography since the mid 1990s (see MacLeod, 2001 ), although, until recently, the precise connection between regional development and GPNs remains underdeveloped (see Coe et al., 2004) . GCC/GVC analysis places much greater emphasis on alternative governance structures that are associated with the peculiar configuration of GCCs/GVCs in different industries and sectors. For example, in the clothing industry, the key driver is argued to be global buyers who dictate the terms of garment manufacturing. In the automobile industry, lead firms (assemblers) drive the entire GCC/GVC through their assembly plants located in different regions and countries.
To sum up, the historical antecedents of the GPN framework are complex and variegated. In many ways, the GPN framework associated with the Manchester School represents a geographical take that integrates these different, and yet disparate, strands of conceptual frameworks to analyze the global space-economy. By drawing distant actors such as firms and non-firm institutions into a common analytical framework, the GPN analysis seeks to provide a dynamic conceptual apparatus that is sensitive to multiple scales and power relations. It remains to be seen, however, if the GPN framework has delivered on its promise in research in economic geography -a critical issue to which we shall turn now.
What do we know so far? State-of-the-art of GPN and related work in economic geography
As we have seen, the analysis of global production networks and how they relate to socioeconomic development at various scales has come a long way over the last few years. There is now a growing body of literature that draws on this framework to answer the main questions of this strand of research, namely: How are GPNs constructed and how do they evolve? What are the underlying governance structures driving this evolution? Who, ultimately, benefits and loses through incorporation in or exclusion from GPNs, and in which places? In order to answer these questions, it is useful to think along the conceptual lines of research of the "Manchester School" variety and consider the dimensions of value, power and the embeddedness of individual and collective actors (see also Johns, 2006) .
There can hardly be any dispute in (critical) economic geography about the uneven nature of the capitalist world economy, which results in a spatial mosaic of prosperous and underdeveloped places, regions, and states, or what elsewhere has been termed an archipelago economy (Veltz, 1997; Hess, 2004: 176) . This has always been recognised in critical social science and therefore is nothing new (Coe and Yeung, 2001: 370) . What is important, however, is the fact that an increasing number of social scientific studies now apply some form of network or relational approach to analysing the causes and mechanisms of uneven socio-economic development. This clearly departs from former state-centred approaches and thus offers a viable alternative to methodological nationalism (Pries 2005) , which tends to over-play macro-economic rationales and the role of the nation-state as the most important arena of economic and societal development (Henderson et al., 2002) . This is not to say the nation-state has lost importance as a major actor in global production networks, nor in regulating the global economy, as we shall see below. Rather, it points to how contemporary GPN/GVC analysis, in economic geography as well as cognate disciplines, puts an emphasis on the multi-scalarity of processes of value creation and industrial upgrading (Bair and Gereffi, 2003; Palpacuer and Parisotto, 2003; Liu et al., 2004; Coe and Hess, 2005) .
To date, some of the most sophisticated network analysis of upgrading and value creation, enhancement and capture can be found in literature based on the GVC school of research (Schmitz, 2004; Gereffi et al., 2005) . This work scrutinizes in great detail how the insertion of firms and regions into GPNs affects their prospects for development, although this view is not uncontested and concerns have been raised about the benefits of integration into the global economy for local companies (e.g. Kaplinsky, 2005) . Against this research backdrop, the contributions by Parthasarathy/Aoyama and Grote/Täube in this issue demonstrate impressively how GPN-informed research can contribute to our knowledge of local upgrading in the global economy. Moreover, both papers show that economic theory (transaction cost or otherwise) is not sufficient for analysing the opportunities and threats related to upgrading. In their paper, Parthasarathy and Aoyama elaborate on the notions of institutional thickness and local entrepreneurship in the presence of multinational companies to explain the development of Bangalore's software industry. In doing so, they create new insights into not only the processes of value creation and capture, but also the underlying forms of governance that go beyond popular dichotomies of global corporate power vs. local powerlessness and buyer-driven vs. producer-driven value chains. The limits of upgrading become clear in Grote's and Täube's paper on financial services in India. Alongside economic factors impinging on the possibilities of upgrading, they investigate how the embeddedness of actors and their embodied knowledge is shaping GPNs and thus influencing the opportunities for local value capture.
Recent work in economic geography has shown that cultural diversity and embeddedness are very much part of transnational economic activity (Hess, 2004; Wrigley et al., 2005; Wrigley and Currah, 2006; Coe and Lee, 2006) . Depending on an actor's societal embeddedness and cultural background, power asymmetries, network configurations and governance modes may vary greatly within the same universalistic category of transnational production systems, e.g. buyer-driven commodity chains or modular networks (see Gereffi et al., 2005: 99; Hess and Coe in this issue). Working on supply chains in the Shanghai automotive cluster, Depner and Bathelt (2005) show how German companies try to overcome problems of operating in an unknown institutional and cultural environment that has different norms, rules and modus operandi (Gertler, 2004) . Despite this evolving body of research, culture and non-firm institutions are -with the exception of the GPN framework -still treated as externalities in much of the existing conceptual literature on transnational systems of production. For example, Gereffi et al. (2005: 99 ; emphasis added), who are well known proponents of the GCC/GVC framework, argue that "we feel confident that the variables internal to our model influence the shape and governance of global value chains in important ways, regardless of the institutional context within which they are situated". This neglect of institutions, on the local as well as regional and national level, poses a significant problem, in particular with GCC analysis, which explicitly excludes institutions like the state or NGOs as important actors and integral parts of GPN.
Accordingly, and in line with the GPN concept developed by Henderson et al. (2002) , recent accounts of the state-of-the-art in GCC analysis call for a better recognition of the cultural, political and institutional environments in which GPN firms operate (Smith et al., 2002; Bair, 2005) . Liu and Dicken's contribution in this issue is an excellent example of GPN research that takes the role of the state and other non-firm institutions seriously without falling into the trap of methodological nationalism. Utilizing the automobile industry in China as a case study, the authors explore the power of the Chinese state to "embed" foreign investors in this sector for the benefit of the national economy. Arguably, China is a very special case as far as its bargaining power vis-à-vis transnational corporations is concerned, mainly for two reasons. First, China has been regarded as a "must-invest" location for many foreign firms in the new millennium and therefore these foreign companies are sometimes willing to accept stringent conditions set by the host country. Second, the Chinese state has a fairly unique capability to pursue its interests due to the continued state-controlled political economy it represents. The result is what Liu and Dicken call "obligated embeddedness" of foreign companies in the Chinese economy. However, even if the bargaining power of states is low, the organisation and path-dependent development of GPNs and their embedded nature cannot be fully understood without taking into account the agency of the state and other non-firm institutions in our analysis (Dicken, 2005; Hess and Coe in this issue).
Moreover, Liu and Dicken's notion of "obligated embeddedness" indicates that embeddedness does not describe a "benign" world of cooperation between different actors without any power asymmetries (Sayer, 2000; . The article by Weller in this issue on the embeddedness of GPN in Fiji's garment industry reinforces this view by analysing the development of GPNs and their transformation as a dynamic process that is characterized by the scalar interdependencies between trust, embeddedness and power. Unlike much of the GCC/GVC literature, where governance structures are conceptualised primarily along the ideas of power as a capacity and resource, Weller also highlights the importance of a relational view of power (Allen, 2003; Yeung, 2005) . In a similar vein, the paper by Hess and Coe has at its core the role of power and embeddedness in shaping the organisation and spatiality of GPNs in the mobile telecommunications industry. The entanglement of power and embeddedness becomes particularly obvious when investigating the standard setting process in this industry. Technological standards can be considered as a main tool to appropriate value for network members (O'Riain, 2004) and to gain control over particular nodes in telecommunications value networks. How the process of standard setting is played out between different actors, however, does not follow universal rules of transaction cost economies, but depends to a large extent on the societal embeddedness of the actors involved, i.e. their cultural background and historical development in particular institutional contexts (Hess, 2004) .
To summarize this section: what has contemporary GPN research achieved so far? Thanks to a wealth of literature on global value chains in economic geography and cognate disciplines, we have now a much better understanding of upgrading processes and their limits. In this context, particular emphasis has been put on integrating local clusters into global value networks (Schmitz, 2004; Nadvi and Halder, 2005) . A growing body of work is emerging now that is contextualising global inter-firm networks and value creation processes by incorporating the role of the state and other non-firm institutions as important agents of GPN in their analysis (Dicken, 2003; Coe et al., 2004) . And last but not least, we know more now about the embedded and path-dependent nature of GPN development and its spatialities (Domanski, 2005; Hsu, 2005) .
Where do we go from here? Future challenges to GPN work
We have so far traced the history of different current strands in GPN research and discussed a range of concrete examples that have emerged over the last few years. There are certainly more publications on GPN than could be referenced and appreciated here. What has become clear from our admittedly selective discussion, however, is the variety of lenses through which networks in different industries and in different parts of the world are viewed. There is certainly much common ground in all of these studies, but the differences between them have become equally obvious. Therefore, there arises a question of whether there can or should be a unified approach to GPN analysis and what such a framework needs to acknowledge.
From our point of view, the ontological challenge that GPN research is facing mainly lies in integrating both the material and the socio-cultural dimensions of GPN development. In other words, how do we conceptualise a relational network approach that is neither undersocializing nor over-socializing in its explanatory capacity? How should future GPN research address the mutual interdependencies of the social/cultural and the economic, and agency and structure (see also Bathelt, 2006) ? A way forward might be to try and reconsider some fundamental insights from different intellectual currents in economic geography, namely political economy, actor-network-theory (ANT) and "new economic geography", the latter often used as a synonym for the cultural turn in the discipline and not to be confused with Krugman's "geographical economics". Political economy has much to offer in terms of explaining the structural and institutional preconditions of human action, while ANT as a poststructuralist concept helps us focus on the agency dimension in producing GPNs. The cultural turn -albeit largely ignoring the material and economic basis of contemporary capitalism (discussed below in more detail) -is helpful in integrating the socio-cultural dimension of economic exchange and value creation, enhancement and capture. To this end, progress has already been made over the last decade or so. For instance, while deriving from the 'structuralist' world systems theory concerned with the "system-world", to use Habermas' term, the GCC analysis clearly has moved on to investigate the life-world dimensions of global production and development (e.g. Lagendijk, 2004) . This is not to say that "systemic" economic rationales (capitalist modes of production, reducing cost, increasing profit) are not important or that relatively formal "systems" (markets, bureaucratic organisations) with their own logic and momentum do not play a major role in shaping the organisation of global industries. As Sayer (2001: 690) notes, "[c] oncrete economic organisations like firms exist in both system and lifeworld". However, systems "are always culturally embedded in and dependent on the lifeworld; hence, the latter is a precondition of systems, not an add-on" (Sayer, 2001: 689) . What might be called for, then, is a cultural political economy of GPNs to inform future research.
Related to these ontological challenges, the GPN framework is also confronted with certain epistemological problems, particularly with regard to its theoretical foundations. As noted in Table 1 , the GPN framework in economic geography owes its theoretical ideas much more to economic sociology and network analysis than orthodox economics. This phenomenon is certainly not accidental because, as observed by Peck (2005) , economic geographers seem to 'play out' much more with sociologists and organizational theorists than hard-nosed economists. In doing so, there is a danger in GPN work of over-emphasizing social relations stretched across space at the expense of economic transactions that constitute the very foundation of GPNs. As stated earlier, we should not lose sight of the fundamental economic raison d'être of each global production network. The challenge to future GPN research rests with our continual commitment to the analysis of the spatial creation, enhancement, and capture of value -defined as surplus value and economic rent -in different configurations of GPNs.
This continual focus on the economic and development outcome of GPNs in the global economy points us to another epistemological challenge -the broadening of the GPN framework to incorporate varieties of capitalism into its analytical orbit. A significant body of literature in comparative international political economy has confirmed that the economic organization of capitalism varies across different countries and regions (Whitley, 1999; Hall and Soskice, 2001) . Again, the intellectual foundations of the GPN framework in microsociological network analysis and macro-GCC/GVC frameworks do not provide a readymade solution to this epistemological problem. In the former literature, capitalism is clearly too much a structural phenomenon to be accounted for. In the latter framework, capitalism remains essentially as the backdrop through which GCCs/GVCs operate seamlessly. This relative silence on one of the most significant issues in contemporary social science poses a serious challenge to the GPN analysis. Put simply, how does the GPN framework account for the fact that despite the ability of lead firms in GPNs to enrol virtually all economies in the world into their activities, there remains a persistent divergence in different national economies in terms of business and industrial organizations, institutional structures, and levels of articulation into the global economy? These significant and, yet, persistent differences in the economic organization of capitalisms need to be theorized successfully in future epistemological development of the GPN framework for it to be a much more potent analytical tool for understanding contemporary globalization and economic development. To this end, the 'Manchester School' of GPN research has taken on this challenge to consider varieties of capitalism through the notion of societal embeddedness.
Apart from ontological and epistemological challenges, the GPN framework suffers from a relatively underdeveloped methodological foundation. Despite its apparently sophisticated theoretical outlook, we still do not have a systematic set of methodological tools to operationalize the framework. While a process-based methodology has been argued to ease the "methodological shortfall" in new economic geographies (Yeung, 2003) , there is no explicitly articulated methodology for doing GPN research. Judging from empirical studies that adopt the GPN framework reviewed in the previous section and the following five papers, we can ascertain several methodological traits of GPN research. First, there is a strong preference for qualitative interview-based approach to collecting empirical data on the mechanisms and processes of GPNs. This preference for interviews with key actors in GPNs has many scientific advantages in relation to the richness and explanatory power of observations (see Clark, 1998) . However, it falls short of delivering a rigorous analysis that can give the "big picture" of GPNs on a global scale.
Second, multi-site research seems to provide a better set of data for triangulation purposes. Typically, an economic geographer will trace the entire GPN or a large portion of it in order to focus strategically on some key sites within this GPN, e.g. where the lead firm operates and where some of its key suppliers and markets are located. This "tracing the GPN" method can be very rewarding, but it is equally challenging methodologically (and even financially!).
There is therefore a need to coordinate GPN research perhaps on such a scale that resembles a research GPN in its own right. This methodological challenge is immense but can be overcome with cross-national coordination of research funding and activities. Some of the papers in this special issue have exemplified how research GPNs work in reality (e.g. Aoyama and Parthasarathy in this issue).
Third, unlike its predecessors such as network analysis and the GCC/GVC analysis, GPNinspired work in economic geography tends to rely much less on quantitative data. This inherent distrust of quantitative data such as trade and production statistics is unfortunate as empirical research in the GCC/GVC analysis shows their significance and usefulness in providing a broad picture of the composition and operation of different transnational systems of production and consumption in the global economy (see Feenstra and Hamilton, 2006) . Economic geographers who work in the spirit of the GPN paradigm should perhaps incorporate more explicitly quantitative data and relevant statistical tools (including GIS techniques) into their analysis of GPNs across the world. This call for integrating qualitative and quantitative data in our research is certainly nothing new (see Sheppard, 2001) . Of all the different strands of research that fall under the broad rubric of new economic geographies, we believe that GPN research provides the most convincing and likely research platform for such an integration to take place.
